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CONFIDENTIAL KPG RiiPORT NO.  1092 

Gun Firing Test of .Varhead 
Semi Armor Piercing 3000 lb. 11 for L'atador 

PiffiLA. 

1. Five (5) Warheads, SAP, 3000 lb. Tl. for Matador were submitted 
to Naval Proving Ground for ballistic test and evaluation of homo- 
geneous steel armor penetration properties. 

2. It is concluded thatt 

a. The inert loaded Warhead. SAP, 3000 lb. Tl for Matador, 
fired at 1100 f/s striking velocity and 20*  obliquity will oenetrate 
nominal 2-1/4° houioreneous steel armor and remain in effective con- 
dition. 

b. At the same velocity and 0* or 20# obliquity, the warhead 
will fail against nominal 3-1/4" homopeneous steel armor. 

c. Failure of the warhead to penetrate the targets is attributed 
to the welds. In all cases, failure occurred at or originated at a 
weld. 

d. From the test results, the employment of a weldment as a 
SAP warhead appears to be in-practical. 
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CONFIDENTIAL NPG REPORT NO. 1092 

Gun Firing Test of Warhead 
Semi Armor Piercing 3000 lb, Tl for Matador 

PA*X P 

INTRODUCTION 

1. AUTHOR ITYi 

This test was conducted in accordance with references (a) and (b) 
as authorized by reference (c) and continued under reference (e)• 

2. REFERENCESi 

a, CHORD. Dept. of Army Conf ltr 00.471.94/l63^(C)0RDTM - 
Record J.  »;. Moseman/trr/4587 of 21 Dec 1949 

b, 3U0RD Conf ltr S75-K42)   (Re3f-MX-771)EJHLifml 
Ser 5158 of 17 Jan 1950 

c, BUORD Cohf ltr NP9 Re3f-EJHLtfml of 14 Mar 1950 
d, BUORD Conf ltr Re3f-EJHLifml S75-K42)  Ser 12999 

of 17 Oct 1950 
e, BUORD Conf ltr NP9 Re3f-EJHIitam Ser 24428 of 15 Aug 1951 

3. OBJECT OF TESTt 

The tests were conducted to determine the maximum homogeneous 
armor plate thickness that the Warhead, SAP, 3000 lb. Tl for Matador 
would penetrate at 20* obliquity and 1100 f/s striking velocity and 
remain in an effective condition. 

4.  PERIOD OF TESTt 

a. Date of Project Letter 

b. Date Tests Commenced 

c. Date Tests Fesumed 

d. Date Test Completed 

14 March 1950 

21 July 1950 

13 February 1952 

21 February 1952 

CONFIDENTIAL 
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CONFIDENTIAL NPG REPORT NO. 1092 

Gun Firing Test of Warhead 
Semi Armor Piercing 3000 lb. Tl for Matador 

DETAILS OF TEST 

5. DESCRIPTION OF ITEM UNDER TEST* 

Warhead, SAP, 3000 lb. Tl for Matador was manufactured for the 
Army by the A. 0. Smith Corp. and submitted for test with details of 
modification for gun firing as shown by Department of the Army Dwgs. 
TAH 3009 and TAM 3011. This modification did not stand up for gun 
firing and after the first test, the four (4) remaining warheads were 
sent to the Naval Gun Factory under reference (d) for remodification 
as shown by Department of the Army Dwgs, TAM 3090 and TAM 3091. 

6. DESCRIPTION OF TEST EQUIPMENT. 

a. Gum       24" Smooth Bore, Tyoe A Mod 0. No. 235 
b. Propellanti  5"/3B Smokeless Powder SPDN 9?30 plus 

Black Cannon Powder 
c. Targets:    Various thicknesses of homogeneous armor plate 

7* PROCEDURE: 

Five (5) Warheads, SAP, 3000 lb. Tl for Matador were inert 
loaded with vermlculite-cement of soecific gravity 1.62. These 
warheads were fired from a 24" smooth-bore gun against homogeneous 
steel armor elates of thicknesses from 2V19 to 4V06. The target 
plates were set at 0* and 20* obliquity* The armor targets were 
backed by a large sandpile which was used as a recovery medium* 
Each warhead was recovered and examined prior to firing the next 
round* Representatives of Bureau of Ordnance and the Department of 
the Army were consulted before firing each round to determine target 
thicknesses and test conditions. 

8. RESULTS AND DISCUSSIONS 

The ballistic data are given in detail on Tables II through VI, 
Appendix (B), and are summarized in Table I. Appendix (A). The 
bronze bourrelet rings on the warhead as originally submitted for 
test broke down In the gun* The gun was damaged by scraping and 
gauging and the warhead struck the tarpet plate at a large yaw angle. 
The test was considered invalid and the remaining warheads were sent 
to tfee Naval Gun Factory for a further modification of the bourrelet 

CONFIDENTIAL 
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CONFIDENTIAL NPG REPORT NO. 1092 

Gun Firing Test of Warhead 
Semi Armor Piercing 3000 lb. Tl for Katador 

rings to make them suitable for gun firing. Upon the return of the 
warheads from the Naval Gun Factory, testing was resumed. Round 2 
was fired against 4906 armor at P-72 f/s striking velocity and 20# 

obliquity. The warhead was rendered ineffective by this test, the 
forward nose section being broken off at the weld and the oglval 
after nose section cracked longitudinally back to and partially 
around the second circumferential weld. Round 3 was fired against 
3'.'25 armor at 1164 >/s striking velocity and 20* obliquity. This 
warhead was ineffective and in practically the same condition as 
Round 2. Round 4 was fired against 2'.'19 armor at 1107 f/s striking 
velocity and 20* obliquity. This warhead was effective with no 
deformation. At the request of the Army representatives, Round 5 
was fired against 3S25 armor at 0* obliquity and 1104 f/s striking 
velocity. This warhead was ineffective being cracked open at the 
weld ground, the forward nose 3cction and cracked longitudinally 
back to and partially around the circumferential weld. 

PART D 

CCNCHJS^QNS 

9« It Is concluded thatt 

a. The inert loaded -.arhead, 3A?, 3C00 lb. Tl for Matador, 
fired at 1100 f/s strikinp velocity and 20# obliquity, will penetrate 
nominal 2-1/4" homogoneous steel armor and remain in effective con- 
dition. 

b. At the same velocity and 0° or 20* obliquity tho warhead 
will fail arainst nominal 3-1/4" homogeneous steel armor. 

c. Failure of the warhead to penetrate tho targets- in an 
effective condition is attributed to the welds. In all cases 
failure occurred at or originated at a weld. 

d. From the test results, the employment of a weldment as a 
SAP warhead appears to be impractical. 
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CONFIDENTIAL NPG REPORT NO. 1092 

Gun Firing Test of Warhead 
Semi Armor Piercing 3000 lb. Tl for fciitador 

The tests upon which this report is based were conducted byi 
W. W. MSY£RS, Plate Battery Officer 

Terminal Ballistics Department 

This report was prepared byi 
W, W. MEYLHS, Plate Battery Officer 

Terminal Ballistics Department 

This report ivas reviewed byi 
R. H. LYTDANE, Director of Research 

Terminal Ballistics Department 
2. L. LEVSTIK, Lieutenant Commander, U3NR 

Terminal Eallistics Batteries Officer 
Terminal Ballistics Department 

H. B. ROBERTSON, Lieutenant Commander, USN 
Terminal Ballistics Officer 
Terminal Ballistics Department 

C. C. BRAMBLE, Director of Research, Ordnance Group 

APPROVEDi  J. F. BYRNE 
Captain, USN 
Commander, Naval Proving Ground 

E. A. RUCKNER 
Captain, USN 
Ordnance Officer 
By direction 
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File No. 
IMPACT No. 3 <</ r' /'£-* 
IMPACT DATE   7" ' ' '. ." P. 
BUTT NO. ./F 

Butt    Firing 
U. S. Naval Proving Ground 

DahlgTen, Va. 194 

OBJECT     /dig^LiX^   MtT  <J   Q^^uA^ci^L^J^k^/u^uc^    ._ 

Gauge. 
Class_ 
Maker 
No, 

REFERENCE N.P.G. bEg«a  afafc^fafc 

PLATE 

 JL&T  

vf   ?k?.       /g?^ DATED. 

^ 

^fa/tnrJA*' 

PROJECTILE 

y^z. 
Contract_ 
Date received    &?£ 

Group     /? /<3~/ 

uate receivea    e^6» Afeafe  /yy^ 
Dimensions    /ds^X /g 7 gg »>/ 7 f ?f> 
No. of impact on plate       _g  
Thickness at impact ^'^ 
OBLIQUITY ££*  
Impact dimensions. 

Caliber  
Maker ,. K,   „ „ i-c-^-w 
Type   &A&JL tXs^JZ Ost^jL+JL 
Lot Nor^^.Q/V   Year of Specification -— 
Mark       —        Mod.   -T/     No.     — 
Date received <fr- E'-Sfl. 

"^2^77 
Z?*-&°- 

Ti ENETRATION 
Flaking front 
Flaking hack _ 
Dist. from, top, bottom 
Dist. from right, left 

m 2S 
^»A^_ 

Dist. from nearest impact 
Dish ; [ 
Spur 

Capped or uncapped 
Weight (eopped) _ 
Weight (uncapped) 
Length (uncapped) 
Fuze __  
Filler        (/^^tnlte^J^L^Z^ 
Flight by screen - .___ 
Condition after firing:- 

INEFFECTIVE 

y.w   .gam.  &**  ds&sJ&AdU 

Cracks - Bulge  
Button (Thrown)(Started) 
Through Opening  

BALLISTIC DATA 
NOTE: 

All limits are for this 
plate and this obliquity 
only. 

Striking velocity (f.s.) 

-1- 
Daairod 

JMA. 

-2- 
Oacfl)oirrm»fc 

173 

Ch*0Mfn»4t 

-4- 
Umit, ihitimmed 

for thl» thicknaM 
of impact. 

Actual, adjusted 
to ne*rtss\l.«auir». 

Limit, tot DomtMl 
ft-aus*. baaed on 
ihi» impact only. 
( Adjusted   from 
column 4) 

.    -7- 
Unit, for nominal 
gmuac, established 
from column 6 and 
previous impacts. 

REMARKS 
.... OpNflPIHS IAJ..  
Semirity Information 

Limit shots only 
e/cL. _  

F(e/d, «)  

N.P.G. Photo. No. 
<£ v* <?</" *^3^r ry£ 

....JVtk'MlAitS.j,'*.  

A    A>J#, O 
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IMPACT NO._. 

IMPACT DATE 

BUTT NO.  

Butt   n 
U.S. Naval Proving Ground 

• Dahlgren, Vtu^Am2-Jr^.       194 

OBJECT Bail 1stlo Test of Warhead, SAP, 3000 Lb. Tl for 
 Matador vs. 4" Class B Araor at 20° Obliquity.  

3964$      r 

f 

Qauge. 
CUss_ 
Maker 
No. 

REFERENCE N.P.G. 

PLATE 
4?16 

£L&**£t TUi.   /fit** 
* 

.DATED. 

B 
Midvale 

11715 
Contract  
Pate received 
Dimensions 

Group   M-283 
Nord-$341  

22 May 1945 

Caliber _ 
Maker_ 
Type_ 
Lot No. 
Mark 

PROJECTILE 
23,919  

A, o.'Smith 
Warhead 

AOS-3     Year of Specification  
Mod. No.     6 

119M x 330" 
No. of impact on plate. 
Thickness at impact  
OBLIQUITY  

4*!0k 
20' 

impact dimensions_ 
PENETRATION. 
Flaking front  
Flaking back. 

23" x 4SW 

Coaplete 

Date received _ 
Gapped or uncapped 
Wsigfatx<cafqMtd)  
Weight (uncapped) j 
Length (uncapped) _ 
Fuze ,  
Filler  

3Hlt0ff 
'521± 

None 
Vermicallte 

0 
0 

Dist. from top, lwtttemc 
Dist. from right, teftx 

321. 
109 " 

Dist. from nearest impact 
Dish 

Flight by screen  
Condition after firing :- 
•mmesm&m INEFFECTIVE A 

Cracks 
Button (Thrown)(8t«tt«.)c  
Through Opening      ?i" * uf> 

BALUSTK CDATA 
NOTB: 

AU  limits  an  for this 
plait* and this obliquity 
only. 

-1- 
Daalrad 

-tr 
0—fllifM* 

Mean 

-*- 
Ckranarraph 

-4- 
Limit, animated 

far  tkia thicks*** 
of impact. 

-6- 
Actual   adjiiatad 

tonominaJ mug*. 

-6- 
Limit, for nominal 
•so**.    taaMd   OB 
thi» impact ooljr. 
(Adjiiatad   (no 
column 4) 

-7- 
Lteit. for nominal 
r»u*-«,  catabliahed 
from column t and 
previous impacta. 

Striking velocity (la.) . ' 872 

REMARKS. 

. .. CONnaDfTLU,  
"S e cur f tjr" Ta fo rmat i on 

Limit shots only 
,e/d  TABi-'e  3- 
F«* •>  Ar>P£NJilX   B 
N.P.G. Photo. No  

GJN:     24" Smoothbore Type A I'od 0 ^235 

Acceptance or Rejection recommended 

foV :1V •_ MEYERS i _ _lii 
Ord. Eng." GS-12 " X)dfe*ftn? 
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file No...... 
«, 

3 

OBJECT_. 

(1 
*< 

Butt   Firing 
U* S. Naval Proving Ground 

Dahlgren, Va.      2-15-52       194 

Ballistic Teat of Warhead,  SAP,   3000 lb.  Tl for Matador 

IMPACT NO. 39654  
IMPACT DATE 2-15-52 
BUTT No. |!.    

REFERENCE N.P.G. DATED. 

PLATE 

Gauge 
Ciass_ 
Maker 
No. 

370 
B 

TT542 
Carnegie 

Contract  
Date received 
Dimensions 

. Group      C751-322 

Caliber. 
Maker_ 
Type„ 
Lot No. 
Mark 

PROJECTILE 

2379057 
A.  0. Smith 

16 June  1945 

ius^y 
Warhead 

Year of Specification  
Mod.      - No.     5 

121" x 335" 
No. of impact on plate 
Thickness at impact  
OBLIQUITY 

29 
3:25 

20' 
Impact dimensions_ 

PENETRATION. 
Flaking front  
Flaking back 

24" x 38" 
Complete 

Date received  
^tapped or uncapped 
£&KigfatxfcaH]xad0  
Weight (uncapped) _ 
Length (uncapped) 
Fuze  
Filler 

30U.Pl 

None 
79?15 

Vermiculite 

Dist. from top, bottom        80" 
Dist from rtfte; left.        14 6" 
Dist. from nearest impact      38" 
Dish £»_ 
Spur 11n 

Flight by screen  
Condition after tiring:- 

BFFE0T1VE or INEFFECTIVE 
HgSC aegtuafa   £>rcfc«tr» aEF fl.T  

'•ruidf a B»—*» k*r<<i^ rmu.t*&,  
ft ourA    h*-rl+n Pft»n 

A 
Cracks - Bulge  
Button (Thrown)(Sfi»ttrJ9 
Through Opening  

0 

22n 
x 33" 

BALLISTIC DATA 
NOTE: 

All limits Hit- for this 
plate and this obliquity 
only. 

Striking velocity (f.a.) 

Peftireri 

-2- 
Oscillograph 

Mean 

1164 

-3 
Chrunut! raph Limit, "Mimat.-d 

for this thnkn«^s 
of impart. 

Artiinl    arijuHU'd 
to nominal «RHK«'. 

-6- 
Limit. for nominal 
HHUkft-. ba**d or. 
thitt impact only. 

< Adjuatod   from 
lolunin   4) 

-7- 
LimH.lat noartnaJ 
»mut-«, Mtabtehad 
from column « and 
previoui impact*. 

REMARKS Wt*.Qf..Chgi...JL6Q# .?i5B"14*.atd.-SlUc.Bag-- 
   ysed.3.-_^.a. P.,..Boosters.   coinriniarrm..... 

|ABc-E & 
Acceptance or Rejection recommended Limit shots only 

e/d  ... 
F(e/d, ei „-      APPENDIX & ^.^Mm^.uM , 
N.P.G. Photo. No  Ord,. Sng..  GS-IJ..... l^Wly 

GUN:     2kn Smoothbore Type A Mod 0 #2 35 

I 
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File No. 

\    \ 

OBJECT 

Butt    Firing IM.ACTNO.    39656 
,, c K,      ,« „ IMPACT DATE    2-19-52 
U. 5. Naval Proving Ground ..        ., v 

0   , -   eo HTIT No. F 
Dahlgren. Va. 2-19-52       194 

Ballistic Test  of Matador Warhead 3000 lb. CAP    Tl 

REFERENCE N.P.G. LEW*R_i^^ c. sE>->_it.^. .DATED. 

PLATE 
Gauge 
Class_ 
Maker 

27174 
' STS 

Carnegie 

Caliber- 
Maker 

PROJECTiLE 
237940  
A. 0. Smith 

X-18167 Group Sflteat A-9 
ct    448-S-I-A -rr--TT*- 

No. 
Contract  
Date received 
Dimensions 

Type Warjiead  
lid No. A OS-1$ Year of Specification 
Mark 

June 22,   1943 
92-1/8* x 201-1/8"_ 

No. of impact on plate )  
Thickness at impact         2? 19  
OBLIQUITY  ___20«  
Impact dimensions 25" X  26"_ 

PENETRATION "Complete 
Flaking front 0  
Flaking back  _j 0  
Dist. from top, bottom        52"  
Dist. from wgax, left 78" 

__- Mod.. . 
Hale received  
(iftOUCd or uncapped  
W**tf«x tapped* 

No. 

Weight (uncapped) 3128.Q0# 
Length (uncapped)       79715 
Fuze None  
Filler Vermiculite 
Flight by screen  
Condition after firing:- 

Dist. from nearest impact   43" 
Dish 5*       . 
Spur 2 "  
Cracks - Bulge 0  
Button (Thrown)(*«rtttfc  
Through Opening    21" X 21-1/2" 

EFFECTIVE * lta:iTECTlVE A 

BALLISTIC DATA 
NOTE: 

All limit* arc f<>r thin 
pltiU- and l hi - u)ilu|Uity 
only. 

Striking vclm-ity 11 -i 

( *n ill >h'r»i'i    I I'if n»i'«Mf r.pn 

I 

I | -I- 
I.mill,    ft irtiatf'l 

• •t  in |*n--1 

Mean 

1107 

Aii.inl    ivl iuM«M • Limit, for   nominal 
 "*•!   *tn»rr *•'"«»•.      bAMtJ     Of) 

ilu- impact imlr 
I A«iji.ni»^i   from 
rol-.ran  <l 

-7- 
Umil, tar nn»l«ll 

from wrtxaa « «Ml 
pmioua H—art*, 

REMARKS 
Powder Charge - 150# SPDN-9830 with 3 - 5# B. P. Boosters 

.    CQirinjonxAX    . 
Security Information 

Limit shots only 

e/d  
F(e/d, M)  

N.P.G. Photo. No. 

Mu,|iiaiiLU — Hujeetnw 0+**mmtm4e&- 
ABi-fc    JO-. .    . 

APPENDS £> 
GUN:     24" Smoothbore Type A Mod 0 #235 

mvfa+tfr**  
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File No. 

OBJECT. 

Butt    Firing 
U. S. Naval Proving Ground 

Dahlgren, Va.       2-21-52 194 

Ballistic Test  of Warhead SAP,   3000# Tl Matador Bomb 

IMPACT NO. 

IMPACT DATE 

BUTT NO. 

39682 
2-21-52 
F 

Gauge, 
01 ass _ 
Maker 
Ni>. 

REFERENCE N.P.G. 

PLATE 
3?4 

_£?. li^rti; 

B 

TT542 
Carnegie 

Contract  
Date received 
Dimensions 

Group      C751-322 

jf.„.S2±L   / 

Caliber 
Maker 
Tyi>c_.; 

0 9.f^. DATED 

PROJECTILE 
__23?93_4  
A_..._Q. Smith 
Warhead 

16 June 1915  
131" x  335"  

No. of impact on plate 
Thickness at impact  
OBLIQUITY  

J0_ 

3?25 

Impact dimensions_ 
PENETRATION 
Flaking f-ont  
Flaking back  

2U" I  24" 
TTociplete 

0 
Dist. from top, bottoms     76" 
Dist. from rtgkt, left 64 "" 

Lot No.    AOS-6     Year of Specification  
Mark _"__ - _Mod. r._.__No.    15 
Date received -  

CayyaMt or uncapped  
W»8p{*«U{lcm|ipMdQ  
Weight (uncapped)       3211 »00#  
length (uncapped) 79"A5_  
Fuze None  
Filler Yenalcullte    
Flight by screen _  
Condition after tiring:- 
-JtiFl LCTiVi: w  INEFFECTIVE 

Dist. from nearest impact 
Dish  
Spur  

27' 

Cracks - Bulge 0  
Hutton (Thrownjdtaurtod*  
Through Opening 22" x 23' 

BALLISTIC DATA 
.N" l».: 1 i •2-       |         ;)                   -. »                                             At -7* 

All     lltllltR     WV     f"T    Ihm 
Ix-n .•d Osrillntfrarh  1 t i.n.i .,f»|.s   |     ' •"••'    ••'•>••<••• 

, ' '   •'•-   "  

\- •    .1    ni.i.u-^1     |.(in*l. fur  rtutmntl 
!••      •    •  .    .i .*••     ' •-.».i»/i       f-»--f<(    ..n 

1.irr.it. f'if nominal 
ira'ufi*.   *-iktattieh*t4 

pUtf ai.il   Ihi-   ul.lnjuily ! 
i 

'. it i    .nu •%. t irti'y 
1   •  AHi      l<-*(     ft.n. 

fr-tn rnlumn •* and 
l»rr% Kind   unpar u 

Mean   ! •   .   .Intnl.   4< 

Sinking velocity if.x.i 
—»•• 

i 1104   !               ! 1 
1 

REMARKS .   ... . 
Chg.     150# SPDN-9830,  with   3-5# B.P.  Boosters 

Avg.  Pressure - 3.6 CQ9?Ji»f?lJl 
Security Informat lea 

Limit shots only 

*/<i          

Fl<•/<]. H)       

S.p.c,.  Ph'.K..  ,\\,. 
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ODN:       24" Smoothbore, Type A Mod 0 #235 
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CONFIDENTIAL NPG REPORT NO. 1092 

Gun Firing Test of Warhead 
Semi Armor Piercing 3000 lb. Tl for Matador 

msmaam 
Bureau of Ordnances 

Ad3 
Re3c 

Chief of Ordnance 
Department of the Army 
Attm  ORDTX-AR 

Commanding General, Aberdeen Proving Ground 
Aberdeen, Maryland 
Attnt Technical Information Section 

Development and Proof Services 

Commander, Operational Development Force 
U. S. Atlantic Fleet, U. S. Naval Base 
Norfolk 11, Virginia 

Navy Research Section, Library of Congress 
Washington 25, D. C. (Via 3U0KD Re3c) 

Naval Gun Factory 
Attnt Aircraft Armament Section 

Commanding General 
Air Materiel Armament Test Center 
Bflln Air Force Base, Florida 

Commanding Officer 
Pleatlnny Arsenal 
Dover, New Jersey 
Attnt Technical Division 

Bureau of Aeronautics 
Attnt Armament Section 

NATC, Patuxent River, Maryland 

NAOTS, Chincoteague, Virginia 
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Air Material Command Liaison Officer 
Wing 3 Headquartors, Aberdeen Proving Ground 
Aberdeen, Uaryland 

Naval Liaison Officer 
USAFPGC, Eglin Field, Fla. 

NOTS, Inyokern, California 

NOTS, Inyokern, California 
Attnt Aviation Ordnance and Test Department 

Naval Air Development Center 
Johnsville, Pa* 

U. S. Air Force 
AMC Engineering Field Office 
Room 1P'33, Main Navy Building 
Navy Department, Washinpton, D. C. 
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